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In the title compound, [Fe(C 15 H 14 0 4 )], the two cyclopenta- 
dienyl (Cp) rings are nearly parallel, making a dihedral angle 
of 2.6 (1)°. The distance between the centroids of the Cp rings 
is 3.309 (8) A. The relative orientation of the two Cp rings is 
characterized by a torsion angle of —43.99 (6)° defined by the 
two centroids and the two substituted C atoms. 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.727, r maI = 0.870 

Refinement 

R[F 2 > 2a(F 2 )} = 0.036 

wR(F 2 ) = 0.087 

5 = 0.96 

1971 reflections 

182 parameters 

2 restraints 



3177 measured reflections 
1971 independent reflections 
1721 reflections with I > 2a(I) 
R in , = 0.024 



H-atom parameters constrained 
Ap max = 0.30 e A~ 3 
Ap mi „ = -0.41 e A~ 3 
Absolute structure: Flack (1983), 

812 Friedel pairs 
Flack parameter: 0.03 (3) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXL97. 
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Related literature 

For the definition of ferrocenophanes, see: Oton et al. (2005). 
For the properties of ferrocenophanes, see: Cayuela et al. 
(2004); Kulbaba & Manners (2001); Lu et al. (2006); Mizuta et 
al. (2003); Nguyen et al. (1999); Oton et al. (2006a,fo); Suzaki et 
al. (2006). For the synthesis and related structures, see: Gao et 
al. (2009); Leng et al. (2010). For studies of host structures for 
the investigation of molecular recognition, see: Bond et al. 
(2009); Choi et al. (2006); Nakagaki et al. (2010). For a 
description of the Cambridge Structural Database, see: Allen 
(2002). 
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Experimental 

Crystal data 

[Fe(C 15 H 14 0 4 )] Monoclinic, Cc 

M, = 314.11 a = 7.1665 (14) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HY2432). 
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Comment 

Ferrocenophanes, in which the two cyclopentadienyl (Cp) rings are joined by an atomic or molecular bridge (Oton et ah, 
2005), are found to be aromatic, highly stable and generally non-toxic, and have rversible redox characteristics (Mizuta 
et ah, 2003). In particular, ferrocenophanes are useful precursors to poly-ferrocenyl materials (Kulbaba & Manners, 2001; 
Nguyen et al, 1999) and act as potentical receptor towards cation or anion recognition (Cayuela et al, 2004; Lu et al, 2006; 
Oton et al, 2006a,b; Suzaki et al, 2006). As a part of our ongoing investigation of ferrocenphanes, the title compound has 
been prepared and we report its crystal structure. Despite of the fact that structurally characterized ferrocenophanes are well 
presented in the Cambridge Structural Database (Allen, 2002; Version 5.27, release February 2009), there are only a few 
of structurally characterized compounds (Gao et al., 2009; Leng et al., 2010). Meanwhile, the study of the host structures 
is very helpful for the investigation of molecular recognition (Bond et al, 2009; Choi et al, 2006; Nakagaki et ah, 2010). 
From this viewpoint, X-ray single-crystal study of the title compound presents a certain descriptive interest. 

The structure of the title compound is shown in Fig. 1. The two cyclopentadienyl (Cp) rings are nearly parallel, making a 
dihedral angle of 2.6 (1)°. The distance between the centroids of the Cp rings is 3.309 (8) A. The angle formed between the 
two centroids andFel is 179.4 (6)°. The relative orientation of the two Cp rings is characterized by the C6 — Cgl — Cg2 — C9 
torsion angle of -43.99 (6)° (Cgl and Cg2 are the centroids of C1-C5 ring and C10-C14 ring, respectively). The Fe — C 
distances range from 2.027 (5) to 2.073 (5) A. The exocyclic C5— C6 and C9— C10 bond lengths are 1 .456 (7) and 1 .461 (9) 

A. 

Experimental 

The title compound was synthesized according to the published procedure (Gao et ah, 2009). Melting point, IR and NMR 
spectra confirmed identity and purity of the prepared compound. 

Yellow crystals of the title compoud suitable for X-ray diffraction analysis were obtained by slow concentration of a 
dichloromethane solution at room temperature. 

Refinement 

H atoms were positioned geometrically and refined using a riding model, with C — H = 0.96-0.98 A and U 1S0 (}i) = 1.2(1.5 
for methyl)f/ eq (C). 
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Figures 




Fig. 1. Molecular structure of the title compound. Displacement ellipsoids are drawn at the 
50% probability level. 



propane-1,2-diyl ferrocene-1,1 '-dicarboxylate 



Crystal data 

[Fe(Ci 5 H 14 04)] 
M r = 314.11 

Monoclinic, Cc 
Hall symbol: C -2yc 
a = 7.1665 (14)A 
6 = 20.131 (4) A 
c = 9.2464 (19) A 
(3= 103.193 (2)° 

V= 1298.7 (4) A 3 



-3 



Z = 4 

^(000) = 648 
D x = 1.606 MgnT 
Melting point: 405(6) K 
Mo Ka radiation, X = 0.71073 . 

\l = 1.17 mm 1 
7=296K 
Block, yellow 
0.29x0.21 x 0.12 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.727, T max = 0.870 
3177 measured reflections 



1971 independent reflections 

1721 reflections with / > 2o(I) 
R int = 0.024 

6max ~~ 25.1 , 0 m in — 2.0 

h = -8-^8 

k = -24^2 1 
/ = -8^11 



Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > 20CF 2 )] = 0.036 
wR(F 2 ) = 0.087 

5 = 0.96 
1971 reflections 
182 parameters 
2 restraints 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[0 2 CF O 2 ) + (0.0495P) 2 ] 
where P = (F 0 2 + 2F c 2 )/3 
(A/a) max < 0.001 

Apmax = 0.30 e A~ 3 
Ap m i„ = -0.41 e A~ 3 

Absolute structure: Flack (1983), 812 Friedel pairs 
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Primary atom site location: structure-invariant direct „ , . ... 

methods Flack parameter: 0.03 (3) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Atomic displacement parameters (A 2 ) 



u n u 22 u 33 u n u 13 u 23 

Fel 0.0369 (3) 0.0492 (3) 0.0394 (3) 0.0023 (3) 0.0120 (2) 0.0010 (4) 

01 0.093 (3) 0.053 (2) 0.048 (2) -0.0180 (17) 0.012 (2) 0.0077 (16) 

02 0.0533 (18) 0.0433 (16) 0.0294 (16) 0.0043 (13) 0.0056 (14) -0.0023 (13) 

03 0.0564 (19) 0.066(2) 0.049 (2) -0.0042 (16) 0.0175 (17) -0.0113 (16) 

04 0.095 (3) 0.086 (3) 0.059 (3) -0.036(2) 0.004(2) 0.014 (2) 
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Geometric parameters (A, °) 
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